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Abstract (Basic): EP 656664 A 

Photoelectric transducer comprises a metal-level silicon, a metal oxide on the metal-level 
silicon, and a polycrystalline silicon on the metal oxide. Also claimed is a process for producing 
a photoelectric transducer, comprising the steps of: (1) forming a metal oxide on a metal-level 
silicon; (2) forming a silicon film on the metal oxide, and (3) crystallising the silicon film to 
form a polycrystalline silicon. 
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ABSTRACT 

PURPOSE: To form a polycrystalline silicon layer composed of silicon 
crystals having a large grain size by depositing polycrystalline silicon on 
a metal oxide formed on a metal-grade silicon substrate. 

CONSTITUTION: A ZnO film having a thickness of 2m is formed as a metal 
oxide layer 102 on the surface of a metallic Si substrate 101 having a 
thickness of 0.5mm by the sputtering method and an n-type Si layer 103 is 
deposited on the layer 102 by 20.mu.m in thickness by using a vacuum 
evaporation device. The maximum temperature and duration which are 
important to the crystallinity of a polycrystalline Si layer when an Si 
layer is recrystallized are respectively 1,410-1,450 deg.C and 5-120 
seconds, and the temperature-lowering rate which is important to the 
crystallinity when molten Si is solidified is 0.1-5 deg.C/sec. Based on the 
above, the Si layer 103 is melted and recrystallized by irradiating the 
layer 103 with light from a halogen lamp after depositing an NSG film as a 
cap layer 104 having a thickness of 2.mu.m on the surface of the layer 103 
formed on the metallic Si substrate 101. When the Si layer 103 deposited on 
the metal-grade Si substrate and metal oxide is melted and recrystallized 
by heating the layer with the halogen lamp, an Si layer having a large 
grain size can be formed. 



(i9>B*H#fF/T (j p) 02) *£p fft $g (a) aimmuws&mmi% 

#^¥7-211931 

(43)^MB ¥^7^(1995) 8^ 11 H 



(51)Int.Cl. 6 




F I 




HOIL 31/04 








21/20 


8418-4M 








7376-4M 


HOIL 


31/ 04 A 




7376 -4M 




H 




7376 -4M 




X 

*SS* B#«0»39 OL C£ 9 H) 


(21)aJS»# 


^H¥6-291407 


(71)fflKA 


000001007 


(22)ffiKB 


*Fi£6^(1994)li;?25B 




m^^HKTA^ 3 T930S 2 ^ 

S& EXT 


(31)«$fcffcM5B#-P§ 


ftH¥5-299818 




JtOiCgfcfcBKTjtL^ 3 T B30# 2 7 


(32)flBfcS 


3*5 (1993)11H3O0 






(33)«&«&SBH 


B* (J P) 


(74)«SA 





(54) [ara©**] ytmmm^mf^nm&jjm 



(57) 

U a >*l£«McDasU£^2&tt. i) i 

imm<n^m\z.s i ji ^mr-sis^. no i 



(a) 



(b) 



Cc) 



I I I 




^102 




(2) 



mmW-07-2 11931 



cii*js i ] &m@i yU3>t, m&mwi -> u 3 > ± 
\z&mm<m t . K&MHhttu £#ea -> u a > t , 
*«-r* - t 

2 ] Ml l&m® -> U 3 >0^««»ft3i« 1 P 
D m~ 2 X©«fflT** *»#>S 1 Kit 

C«3R1S 3 ] ffiE&Mttfl:4fc*< ZnO, N i O, V 2 

[f**JS 4 ] i»E£flWMfc*»©J*JSifta« 10-3-iQ 
• cmT**ili*»ai-r*ai*«llE«03tt*«« 

if. 

c«*qi 5 ] m&&smitta<D«m*fi o . 5 ~ i o m 

H*38S 6 ] ffiE£«a -> U 3 >©JKJ5*» 10-20 
[SURE 8 ] lWK^aMWfrfra* P n % Ct* 

mnas. 9 ] mz&mn, u 3 >attatts#wsts 

immm i o ] mE^isa •> u a >± c^Miea^* 
#**rr * z. t &n *s i smvytnmmm 

m j&s i i ] i»iEiMiiBa¥#fl£ifl(««tta¥»»-e 

C»3ftiS 1 2 ] U a >ft«g&*f WStig^ 

ffiE->y ^ >Bt*JBJIfl:*-e-T#ilift -> U 3 >£JE*/££ 
[«*jai3] ffiEttafc*J»X*JM £ -l;:.fcoTfT 

C«*Ja 1 5 ] iWrlEJ(ft©fla6*lftA*-> u 3 >fll«a* 6 



CfS^JS l 7 ] ffiE£££a -> U 3 

1 8 ] tm$m& -> >j 3 >± 

<fc£4*«£-r*»#i*l 8 EttOflMg**? <0»ifi^ 

ft. 

CM^JS 2 0 ] lWKiNWWfcfr tt, mi&l&M, -> 'J 3 
> + C**fi» £#AT& H £ IC i o Tj&tfLT Z> Ci^ 

«t-r*is*isi 7fs®«^«^*f <Dmm.um. 
[mmm 2 1 j lWE^iwwfce-tt. ME&ea -> u 3 

[ stJRJS 2 4] SfrE -> u 3 >m± w zm&t. 

2 5] iI2*t7 TTBBfeSfc CUfSSJSfcfi ft C 

«t ^ -c^E^isa -> u 3 > £a < -r -5 ci <t « t. 
Hi 2 6 ] i!frEttafifcfife&*rafflfifcfiftT* * z. 

2 7 ] ifflE*fflj£fiJ£:0«*»EK: Sn, 

S i Sfflv>4£lt*«rafr*«l!*S2 6Et»)tff 

Cff^3S2 8] sfrlE+^-y^B^NSG, PSG, B 
SG, S i 3N4, Z n0^6MSn^>f < £< it)— O 

*fflv»fcit*« 2 4 KEttwstfcgifta^oKafcfrfe. 

Clf*3l2 9] M+t7/lidSl~5 tfmcD^J?^ 
ftl) C tSff«tT4lll«JS 2 4 KE»©3fc*se»* 

3 0 ] lttEISaYtlSRPOJKlx*;!/^-* 
C»*S 3 1 ] ME^ffl^gBtW^iaa^ 8 5 0 *C 

~ 1 0 5 ox:x'^ozt^mtir^m^.m2 anim.<D 
itmm. 3 2 ] ME&nift -> u 3 xD^mmmmw 1 

p pm~2 S6©^fflT?*SCi«:4f®iT-5^*JS 1 2 
EttrostWEftJR^ofBS^ft. 



(3) 



4#H¥07-21193I 



[UURlH 3 3 ] INfE&MHbMiaf Z nO, N i O, V 

[BUR* 3 4 ] MK£JMMktt<Dtfc«Stj&« 10-3-1 
Q • cmT?**;itS«r«<!:T*f»*3ll 2IH©Wfttt 

[8»*S 3 5 ] ffiiE&RBfcftlOlRffftf 0 . 5-10 
/im-C**Ilt*1*atT-6««qil 2E*03t««* 

[«3j»H 3 6 ] ffiKjUS A -> U 3 > ©JMJ»*« 10-2 
0 0 Mim?**Clt*W«t-r*»*«l 2IEifc«3'e« 

HS#« 3 7 ] «HESNW*«#** P n * £ <t 

k*#>s 3 8 ] mte^ma ->'j3>t. K#*sa -> u 
[«*s 3 9 ] Mte#^a -> u 3 >©*s»fflaa«Rw 

mHfanm*-^»5utS«aiT5l»*?l 1 2 

[0 0 0 1] 

»«WWfi# iWtmElA*^ is itWE- ©Si££ * icMT 
■5. 
[0 0 0 2] 

ca*oawi #a«»©B»x*;M=-sw»SM!«7j 

[0 0 0 3] *»«»tt«tg«»IC p n»#*IHTt 

•5. Sp nJg^£«/&TS¥^£bTteH&l;:S i rt* 

SMtisitfttn;*. wt©jSi*»ett7' : E;u7 7* s i 
^ffltztix^z. ifi^ir^Tia. t^txs i 

££0. 3mmfilTK"«-*i«!:fdfiij»T*'pfc. t£o 

L £ d ©j^T?im©*SWIffl*«+»Tfi»:* o fc. 
IP *> 3 X h- £T If ZtZtb \Z (i+^Sf SYtT&^ST & 

[0 0 0 4] -t-iTT, ffc¥Wj?tffiJ6fcSfe (CVD) ^© 



[0 0 0 5] fuT, gttNLS i SlflllC U— !f3t«:ffiB* 

[0006] mv&mmmiMt czmr) c±5 

tBP »«t. «UH ffeBS, feW 

S£ *±. 5K K. ISffi !\m. 

Oj ( 1 9 9 2) ) . 

[0007] ±j$.(D-ftmiz£.r>Tivi$.zntzxmn.m(D 

S i»&6 0 2±C*«*X Hy/*-£UTM5lMi (S 
i O2) 6 0 3. poly-Silg, S i02^fy^i 
SJBUWE&diU insffWifiMRififl: (ZMR) Sic 
i0poly-S ilCDfifffi^ff^. ^-fry^JB* 
dcopo 1 y-S ifflttc. tffCVDl: 
i0 S i ©Xtr^=^->v;i/*SifiS:ff 5. ClfltCcfcO. M 

Mj&tZ. Z\(D±\z&m.\z£.Q p n^6 0 4 *»fi)E 
U 5 KStlftltJ8£6 0 5. tffit®6 0 6 

S $6 ICS i 0 2 ^«M*X-y^>^ICJ:l9* 

i±. Z.<D±\zMW9M 6 0 1 S^^TS. 
[0 0 0 8] fil±©lSK«k D#^b% S i «HK*ffi-«ff! 

[0 0 0 9] UfrLfc^S. d©^ftlCi^T^$n 

6KJ10^jfeT?»i**SffiS i»t*fet©WlcS i 0 2 

a6*R»®tl^e.xy?y\'-y i7$:fT^. S i 0 2 KlciiJ 
jlLfe<hd5T$e>lcS i 0 2KSri^SU Taigas i 
ffoKS&BWU ^©±lc*@M^*^«LT#il* 

[0 0 10] 
[0 0 11] 

-> 'J3>t, K^Mi^-> Un> (UAT^M^ S i t.W 
-50 ic^BKYktti, »*BMfl:«±lc*tSft-> l J3> 



(4) 



4tH¥07-2 11931 



[0 0 12] £&, ^teft-^'ja^JtmEaBfrFOttfi 

St^OSfiS^ftTifc*. 
[0 0 13] HftSlcfcB, «tta*A#T*D. fB«K 

[0 0 14] 

[0 0 15] *%Bjro^S7ieilti. BlKSSftii 
?fc, (a) &Mi&S i*R±lX7>/t-y^#ro^lCi 
5*JWMt»*««L/*:«. (b) -t©±K:CVDft* 
K.fc»5S iJiSJEfl&U $e.(C^co±lcCVD^#lci 
•3NSG ONon-doped Silicate glass ) ^O+iry^B 
*l$HW*. (c) i^^y^WliiOS iB£ 

■5. 

[0 0 16] *^W*ftt. Z nO^»^MMYt«!l±lCii 

(D&teik s i b jWBjfcT?* s^t* 

[0 0 17] mil Jbifc© (c) iSlciSHttSYt 

silt, &mn<mm&zt&mm<twm£&m 

a<fc«©*Bfi S i JVRO^jnRS i »KKj&v&**X h 

si? wtaawttsw* sn* <t%A en*. 

[0 0 18] (a) roigX*. &M^<t#J (Zn 

ffcS iBiTilil^MiKS i £££am<a«^»9#<l9 

en, S i 02JR*ffl^fct^«)«fc^CS«©Xy^A 

■S. 

[0 0 19] etTC**BBK^>V»T»j2£-r*. 
[0 0 2 0] JfcKl 0 1 

s \*mfa£i&M&mitfteim--c&r), mum., m 
mm\z\z. ^wkTm* i p pmM2 

[0 0 2 1] *MKMhB 1 0 2 

o, Nio, v 2 03^^v^en, mznow 



*a*. ®wao. &~ i o Mmroieiafr*K)* ? ii^TS 

*. #att&#*LTJt»Bttt. 1 0 "3~ 1 Q - 

[0 0 2 2] B^g-fr^S i 1 0 3 
£Jffi£fc<MB 1 0 2 (Cit»atl*S i Mt LTte#m& 
a. T!ttfo^*ftKT*oTt)JSftJlT»oT'bJ:<. 

[0 0 2 3] S i JB**t«a-a-a^jfei:UTe. fltffiC 
VDft. LPCVDft. ^7X7 (ieMK^XT. V 
-f^DS^XT*) CVDft, # C VDft, 3g*ft, 

^/-W^ft^. {BTTt>«fcv>. S iBroiP£«> «*a0. 
5-50 ^m©^HA<Ji^T**. 

[0024] sjt. susa^kanfcs i BwjjtffaqH- 

jimOTT. »a»ffiA%Stfn«&^»mm*-^3Wff 

1 0-1 4 5 0 "CAW * L, < , *-©B* ©«8H$|IH»4 5 fj> 
-120WSU». S6.K:. ^gJLfcS iB£@ftl 

0. 0. l~5*C/g>jWiSF*l^. 
[0 0 2 5] ^-fr-v^B 1 0 4 
#^0J©^ftlC&V>T&ff£*l-S>S ill 0 3±©+t 
7^1104 \Ztm2-£fz S i Ii«»m*.< &* Z\ 

fcS iK©JKH*3MLS-&fcV>'b<0<!:bTtt, NSG, 
PSG (Phosphrous Silicate Glass ) , BSG (Boron 
Silicate Glass ) , S i 3N4, ZnO^|i5H(i^n 

* P C V DglSfcttX/t7 ?*&SIZ£ 

tl*. «fl;PSG^BSG*f^5Ci:lCii3, ^Hfc^ 

[0 0 2 6] ttafifcftft 

ifc*»tH©^ftc*i'»T«6fflan4*gafiRfifti: lt 

teJKffijfcfiife. L PC VDft, fECVDS. 

cvDft. ftcvDft. x/t-^ttfw^ens^ 

J&fii£g. ttatt©A^6«fflfi!cfift*fflv>*07W?* 
flt©aHlC'bJ:«3ft». S i £:S n££lv>*ig£-{::te8 5 

o*ceu:i 0 5 o*cetT»c#j»sn*©**a[*Lv». s 

Ol^TteO. 1 ~ 5 t/#©«HCfWP 

[0 0 2 7] f#6tlfe#^aS i 

n. 'FW^i LTISnlTliP, As, SbW, 



(5) 



#H¥07-2ll93l 



L.T{J^A$n-5.^f!lWfi(rfe±-£)^\ 0. 0 1~1 
umCiliti^ISta&O. 0. 0 2~0. 5 n 

[0 0 2 8] Sfc. BMAYtS iB&StXtt&A&fift 

lCi0t#?>n^)#3gffiS iBW&HSMfcJKJPKcmT 
tt. *BWl«!03Wtt±©e3*«*»e 1 0~2 0 0 « msO* 
l§T$t). 2 0~2 0 0/im)!iU0fi ! il/K 

c o o 2 9 ] <&ft i ) &mm{tm±.<D s i @ ©i&aii/ 
sttAfl: 

0 . 5 mmPCD&JgiSa SiSfi201 ©affiK&RSMfc 
«li2 0 2<tLTZnO$at©XA7^ttT2^mf 
JS)tl/fc (0 2 (a) ) . 

[0030] -t©±cafif©»saai»«c J: os ii 

2 0 3£6 AtmttSlS-a-fc. iCOt^-WS iM«X«g[5] 

ffiCVD£fil::J:0NSGJBt2 0 4 £2 umit^Ufc 
(02 (b) ) o 

[0 0 3 1] ADy>7>/T»LTS i@ 

&»«LT??ttAfl:ftfrofc (0 2 (c) ) . ;i<E><b€- 

^>74-?-n-6ni3 (a) , (b) K3*T. 0 3 

(a) iciSHT, 3 0 1IJi«. 3 0 2li5^ft> 
A\ 3 0 3(i7>/, 3 0 4 tefci^K. 3 0 5f4'J7U- 

[0 0 3 2] 3tRM*»7«. fUSSYt S i S 2 0 3 ' ± 
WNSG^SrHFTk^T^LTWSSS-ftS i Jf 

s * <t own =t &j£.min?mm 

0, »J*fc*»^©*ft<fca«rai;T*oifc.SeccoX 

<t S iI20 3' ©ttftttfi »4«*»mm-y--f XSTffi 
*LTi5r). SifcS iBatffiWXy^fcTy MB&ttttl 
0 5 i/cm ! TJiofc. 

[0 0 3 3] (£Uft2) Sfc. S»liH*l:l,T4i 
BftftlB 2 0 2 t LTN i 0£a*©*/ty ^ST&M 
ms ii$20 *im}gfifcU -£-<B±K:iS?{f 

©HS«3SP3S«»C«k D S iJB2 0 3*8/imi|»^T 
5 > :7"ttlf&T*gg£ L TBi£ Aft Sfr o IC 43 V jT t> 

[0034] (Hift3) mm n^fsnfcssga^ts i 
B©±ic$6K*«ttic«i:0ttAfi)ifi£fTt>fc. a^eo 

nSn, Si SJB^T, j££BflttS&9 5 0t, $#31 
^3^ [5£i&i£g0. 5*C/5i-. JSSB#W&6 o^tu 
TfifcfiSfr-afc (0 2 (d) ) . j£g#!7&. SOft 1 t 



mm^tztz.^, ttifc&wefcs 1120 swi^nx 

*sD. «ff»d*»5 0tfm-c*o&. ISAtt&fcTift-e* 

S i BSffiWX^ftfy g(±fi5 X 1 0 %/cm2 

[0 0 3 5] (H»4) H»3Tf§e>nfc^jaiRS iS 

r)P£8 0keV. 1 x 1 0 15/c m2©£:#Tfr-5j& 
8 0 Or. 3 0^T7z-^LTn t I2 0 6i§ 
J5£U ^-<D±lC«S«ffi2 0 7 (C r (0. 0 2iim) 
/Ag (Um) /Cr (0. 0 04/im) ) /3BJ« 
S2 0 8 (I TO (0-0 8 5 tf m) ) SXffiBBfcJ: 
•JiBjfcUfc (0 2 (e) ) . 

[0 0 3 6] troJ;5Ct/Tfflll/fc*fi8S i iSSa?l 
W/Z nO/^JSIKS i*ifiO*Rlljl!llw-3V>TAM 
1. 5 ( 1 0 0 m W/ c m2) ^»TTO I - V#tt 
tro^TMS*fTo7t<!:^^. -tr;UMW 2cm 2 T?fflM 
ttJEO. 5 5 V, @*S3t«S!3 2mA/cm2, ftiS&H 
fO. 7 5«hfci3. 3. 2%;W#e>ft&. 

[0 0 3 7] Z\<D£y\Z. &m®.S \&&±iZ&m&Ht 
«/s iB&BBU 5 13 S ig^SS. 

WBAft:;*-&* c: £T?*«rt£ s i WBta^jdcPttET* 

[0 0 3 8] (£B5) Jttt«<tLT. &Bil©&BBfc 
<k»JB2 0 2O«*J0C. S i 02*^^. 

i mw&ztiizw. ^viox.yj-yyvz^x.vJ-Mv 

hg^ttl 0 7fi/cm2fc<2;*;#ft{ii<i:frofc. 
[0 0 3 9] (?U*6) Hf$5T1# enfcfeCS. Wk 
4tHU*frCJ:oT*IMi (* : ?-2) £^/&$t!: 

[0 0 4 0] 58»4T?»6nfc* ; F- 1 £ jglfc 6 T*f# <=> 

K. If-liif-2^IiSii, SiC^&tf 

[0 0 4 1] JT?- ltt, * : F-2©tt2ffiKO«»8W» 
6 ft. ¥9£ Aft: L fc S il coMM ***H««Wtt ir 
< Z> Z. ±tft>frr?tZ. 

[0 0 4 2] 

[0 0 4 3] (%%0J 1) SS»4i|BI*lcLT*JBas 

[0 0 44] 0. 5mmJPCD&Jg|KS i &K<D«Ml'^ 
MKft^gi: LTZ n 0&m.1%<D7./*y? : lkV2 umB 



(6) 



??PW07-2 11931 



2 0 timMmZ&fz. Z.(Dtt<DS i BfiXiSlHlSf (C«t 

S iSSiWS iBKttU *t-y/ii:lT^ffCV 
DSBC«fcONSGBt€r2um*ffi«fi»C. 12 3 (b) K 

□ y>5>^ (2 5kW) T3tiMbTS iM^ML 

c o o 4 5 ] ytmmmT'&. mt&adt s i i±«n s g 

&*HF7ki§}0n?Rfc£UTS i ^^M«SMtC-f 
fT^ii*-(C e tOB2:2 0 k e V. Ixi0t5/cm2ffl 
*#tlT-6a*, 8 0 0*C, SO^T/r-MTpt 
B£flML. -?-©±lcEB Electron Beam) H#»-ck 
Oltll (Ti/Pd/Ag (0. 04(im/0. 0 
2 tf m/ 1 Mm) ) / I TOSi#lK5:p ^M-hlzM 

[0 0 4 6] d©i5KLTfP«Lit^«taS ilSSW 
I/ZnO/#I»S i«ifiro*»*«!lC'3^TAM 

1. 5 ( 1 0 0mW/cm2) ftHBtTFT© I -V4$t£ 

«JE0. 56V. ®M3t«Sf!2 5mA/cm2, ft^H 
f 0. 7 4<h&rK m&W£ 1 0. 4%/l?f#enfc. 
[0 04 7] (£££0J2) **6«>J 1 iRHSSCbTn +p 

«^s*rs*iess ies*HWKi!i*fp«bfc. 02 

(a) ~ (e) »;:-t©fH8:/n-fe;**jR-r. 

[0 0 4 8] 0. 5mmJS©:&M$iS i S*g2 0 1 ©S 
®K&JRgtffc#lJi2 0 2tLTZnO*i«O^Ayi' 
ST2(tm«l/fe (0 2 (a) ) . 

[0 0 4 9] ^-©ilCiiSWLPCVDSBClckO S i 
I2 0 3£10/!mliaStt. ifflitfflS ifltX 

#JSSS iTSofc. ^©cfc^te&JSiKS i&*g±©S 

^«fcOibt. WECVD3SI1K:J:DBSGJR 
£2iimift8lLft (0 2 (b) ) . 

[0 0 5 0] m^T. 03 (a) © 5 > :7H9*H£B Srfll 
0 3 (b) tc^TSJlv'— 0Aoy>7 
>y (2 5kW) TStiHWLTS i Jf £*§gSUTfflSII 
fc£*Toft (0 2 (c) ) „ 

[0 0 5 1] BSG*tt5X«K©HF7K»«T?SaT 

frTiB»fi!cfi*ff oT*RWES i fiS©»l2 0 5 
ft (B2 (c) ) . Tftfr*., JJcJKSSHSl+T. J&fil^ 
ftSSK9 5 0*C. iS»fflK3*C, RiaiSflEO. 5*C/ 
i£fil$K5 5#T/£ft£fToft. £<0«fc3KLT» 

enfcs itsafijft«3j:rmiBafl:s i i«smm&i 
mt&)5 o Atm-e*t?fc. 



[0 0 5 2] S i ©XMCIPOC 1 3£6£ 

«Ril/T9 0 O'CWiga-rPW^tetiSrfToTn +g 
2 0 6 02J&U 0. 5 Mm?lg©J&-&gil££f#ft. 
/&£nftn+JfS®©!?!MT-£Uftx-y KJBSXy?- 
^icfcOfifcSU ttO. 2 Mm©SK&S®26S£t> 
£6lcn+JH©±KlB!60U 1 tH 

mz Lxmmmm 207 & 1 t obihwuk 2 0 8 

SJBfifcUfc (0 2 (e) ) . 
[0 0 5 3] d©i5lCbT^SlUfcn+-S i /p - 
S i MIl/ZnO/MStS i «ifi©*»Wl!i»c-3 
UTAMl. 5 (1 0 0mW/cm2) 3tHg9tTT© I 

2 T^BMtt£E0. 5 6 V, SUSIES 3 4mA/cm 

2fi, mmm^o. 7 3 t^o. ^aua*i 3. 9%^ 

[0 0 5 4] (9tfg#l3) 2£H«CLTd 
+ u c - S i /^iBSS i '\-rO|&&£bfc»«?ft£ft$i 
bft. 05 (a) ~ (e) C^StLft^nM^Wtk 
©T'D-feT.^-T. 

[0 0 5 5] Sf, <&m®. S i 5 0 1 ±1C ZnOS 
£j£tt;*/tv**T2 ummmistz (05 (a) ) . 3 
5>lC-€-©±lCL PCVDftfCJcO S i 15 0 32: 1 2 p. 
m±t«U +ty^l5 0 4<!:LT, £ftS 11503 
©»«Si*«Wtrs*>Oi:L/T. STJECVDigBICJ; 
0, fe5fc0i] 2 © B S GJBI 2 0 4l:^TP SGi5 0 4 
$r2ymii»Lfc (0 5 (b) ) . 0 3 (b) CStiU 
fi->-^r>XlC e t0ADy>7>7 P (2 5 kW) -WfcJS 
WUTS i»*^LTWBfi<tfcfr^fc (0 5 

(c) ) . 

[0056] 03 (b) © i o o®&L.ti,zmm\z 

[0 0 5 7] PS G^HF7kmmX"m^.LfzWzm.^(D 

n, nicies i (o. 4 8a»%) &mi<\ frm&m§&. 

4>T. j££BRttS&9 SOt:, «7(tf5&3'C, I^Sj£S 
0. 5*C/#, /&©»#RS15 5#-e/fcS£frofc. C©«t 
■5 K LTff Ztlfz S i *HI&jR<Z>^tt&8tJ*t2tt 5 0 
(imTSofc (0 5 (d) ) . 

[0 0 5 8] «wc, $mm 2 © n +» 2 0 6 <DRt> K) 
tCpSy c-S i 40 6S:S i tfe&M 4 0 5±{C^fi£L 
ft. plti c -S i§4 0 6«i»t©y5X-7CVD^ 
B(C<fc0. S 1 IC^f^frTS i Jga^M±tC0. 0 

2tfm«istfc. ^©b$©m c -s m<DB§mnmt 

m 1 0 S • cm-lT&oft. 
[0 0 5 9] 
[Si] 



(7) 



m IPW07-21 1931 



2 5 0t 



JE 7J 



0. 5To r r 



2 0W 



S 1 H</H, 
= 1 c c/2 0 c c 
B,H./S I H« 
= 2X1 0"* 



ifc, SS®ll4 0 8i:LTIiITO^O. Urn 

07 (C r (0. 0 2«m) /Ag (Urn) /Cr 
(0. 0 0 4Atm) ) *JfcSa»K:J;iJ»j£Ljfc: (BS 
(e) ) . 

[0 0 6 0] CO<t-5lrLTf#6)tlitp + j!Z c -S i / 
#*£JIS i ^nJ&^gJ^IKttilkWAM 1 . 53t«*rT 
T© I -V^tt©SS3£«:fTr3fetC15 ("fe-Jl'SSt 1. 6 
cm2) , mimEEO. 60V, $£ifi&3tSSif 3 5 . 2m 
A/cm2, EftjgRH^O. 6 8tftt). Xttgft* 1 4. 

4 % <t n -5 it; ma#f§ e> nfco 

[0061] mum 4 > 1 tmm\z lt® 2 k 

[0 0 6 2] fliJj^Lfci^t^JgiKS i*S±CZ nO 
$XAy^ST3«m*tl/, tfECVDglTZnO 

m t UT^JE C V Dg« K «fc 0 N S GffllS: 2 tf m±i«^ 
S3 (b) lzS-TSS->— y>XlC=kD/NP^r>^ 
>^IWLTS i Jlft^gSLTS&ilfcftfT^fc. 

[0 0 6 3] 3£Jt»rt*T«, WBftffcS i I±«NSG 
i*HF*»ircllja l/T S i »IMH)t03tfifi: P +S 
*#J5ltr*fci&fcBSGS*ffiCVD£«Tfl#»U R 
TA (Rapid Thermal Annealing ) MUftrrofc,, it?* 
LfcBSGfflifliftO. 6nm-e»0, RTAfflltt 
1 0 5 0"C, 6 0g>©^#-tffT-3fc. dCDig-CO^-g-^ 
$teii$0. 2 um-C^ofc. 

[0 0 6 4] BSGSrHFTK^ffiTl^Sbfc^ SSJC 

5 i«aJB<oae®&K5-faMtKJ:t)?l<»fl:L (0. 
0 1 /imIS) , 7* HJ V^^ffiftJB^TSHfflft 

^^€fflV»TEBa9lCJ:0*««a (Ti/Pd/A 
g (0. 0 4 Mm/0. 0 2/im/l(im) ) /IWi 
tllTO (0. 0 8 5 /zm) ft p +JI±l;:jg/£Ufc. 

[0 06 5] ^OJ:5lcUTf«ILfcSMIHS»A»*«! 
©AMI. 53tHSftTT«3 I - V#tt*ia^fct3.^. 
tMt2. 5 cm2l?BHflWffi0. 58 V, gfftfttt 
«3 5mA/cm2. MB^O. 7 2i?S0, 14. 

6 X<0«»3MW»6*Ufc. 

[0 06 6] (^M#J 5 ) g^G«iJ 1 L,XM 2 IC 



[0 0 6 7] S&i£Ufc«kol^MiRS i M-tCN i O 
ftX/1 yaffil? 3 AimiiaU ^JE C V DSlTN i O 

■ iLTX/ty^aiCiO Z nOM2 (imW 
(C. 04 (b) l^-rjaS->-^r>X(Cj;0E4 (a) 

MLTnMghltZfTifz. 04 (a) Kfewr. 40 1 
4 0 2lj:5^ft>A', 4 0 3tt5>^, 4 0 
4«^7K, 4 0 5B'j7l/^m5. 114 (a) K> 

[0 0 6 8] 3tRO*»T«, BftfiftS i Jg±«Z n O 
KHC l*»SrmSLTS ifSA$fjK<Z>£Si;:p + 
**»J5Jt-T*fc»lCB S G**JEC VDSfiTitaU 
RTA (Rapid Thermal Annealing ) ffil^fr^fe. ±t 
StUtBSGOKAWiiWO. 6AtmT&9, RTAll 
it 1 0 5 0"C, 6 0g>©*frTfr^fc. 

[0 0 6 9] BSG*HF*»J^rHSLfc», SSIC 
S ilSftBoaiiSK5-fttYkCJ;0!»<BWkb (0. 

0 1 (imig) . 7*hUVy77-fMfUTWft 

X^Sffl^TEBa»C«tO»«mSI (Ti/Pd/A 
g (0. 04{im/0. 0 2^m/Um) ) /39iag 
tUTO (0. 0 8 5 Mm) ft p +J1 ±C:^J&b/t. 

[0070] £ ro =k ? lc L TffcSl L ^flJKISA *M«% 
©4$tt«M^fc£;i3. HM^J4t[S|««4?tt^en 
fc. 

[0 0 7 1] 

»^T-^i5s /mte&ifr & c £ ic «t o *«g s ii« 

[0 0 7 2] **EHCJ:n«. <ftte©fi#£»Jtt 

T&K ©f§§!*|5§tt?i!i ft rH « tc« «-T -5 c <tanij!6 <t & 

•5. 

[Hswfflm^ittBj] 



(8) 
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m<0£mJLM$:mW?2>®btMT~$>Z>. 10 2, 202, 502 &JMM:4feJ 

CE2] &mji<Dmmg>&M 1 i' i J3>±mnm(Dmm.?] 103, 203, 503 s n. 

m&mmLfzWb&m-v&z. 104, 204, 504 **?v7m. 

[03] (a) JJ*»W©ajfi^tt-rttfflLfc7>^R8 1 0 5, 2 0 5, 5 0 5 S i^fii, 

StaB£jR?1Rj£l2T& 0 . (b) tajn^OSS->— ir 2 0 3' S^HrftS i Jf . 

>X»— 6SJ^-r^7 7T$.-5. 2 0 6 n+B£;fctep + Ji, 

[04] (a) J4*»PO»a*ftT«fflU&7>^!H 5 0 6 piyc-Sil. 

S*»B*3S-r«*HTr*t). (b) «ao*W>S£->— $r 2 0 7, 5 0 7 jMMH£. 

>^0-iSSTy5 7T»5. 2 0 8, 5 0 8 S^#«B, 

[0 5] ^fn8i^*l!MI««D«fil84SLfcftat 3 0 2, 4 0 2 55*5P^>/\\ 

0T&-5. 3 0 3, 4 0 3 7>^. 

CH6] a*0#«SftS iSIJK-fc;KZ)»f®HTf**. 3 0 4, 4 0 4 ftJflTk. 

[^CDIKBJ] 3 0 5, 4 0 5 U7W^. 

101, 201, 301, 401, 501 




[06] 
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